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(57) Abstract: A method of detecting moisture within an unsaturated 
permeable medium is disclosed which includes detecting a change in 
air pressure in a cavity within a body of porous material in hydraulic 
contact with the permeable medium. Also disclosed is a detection 
assembly for detecting moisture within an unsaturated permeable 
medium (3), the assembly including a body of porous material (1) 
adapted to make hydraulic contact with the permeable medium; a 
cavity (5) within the body of porous material, and detection means 
(7) for detecting a change in air pressure in the cavity. 
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" MOISTURE DETECTION " 

Technical Field 

This invention relates to moisture detection. 
5 As used herein the expression "moisture" is to be given a broad meaning 

and refers to fluids, particularly water, in a porous medium and/or the solutes 
contained therein. 

The invention has particular but not exclusive application to agricultural 
methods and apparatus for detecting when adequate irrigation has been applied 
10 to the soil and for illustrative purposes reference will be made to such 
application. However it will be appreciated that the invention may be utilised in 
other applications which involve the detection of moisture. 

Background of Invention 

15 Moisture detection methods and equipment of the above type are the 

subject of copending applications and patents in the names of the present 
applicant filed under International application PCT/AU98/001 28. 

Summary of Invention 

20 The present invention aims to provide an alternative to known moisture 

detection methods and equipment of the above type. 

This invention in one aspect resides broadly in a method of detecting 
moisture within an unsaturated permeable medium, the method including:- 

detecting a change in air pressure in a cavity within a body of porous 
25 material in hydraulic contact with the permeable medium. 

As used herein the expression "body of porous material" is to be given a 
broad meaning and is not limited to being a cohesive or integral body of porous 
material. The expression includes loose particulate material. 

The change of air pressure is preferably generated by the advance of a 
30 saturated wetting front through the body of porous material. 

In another aspect this invention resides broadly in a detection assembly 
for detecting moisture within an unsaturated permeable medium, the assembly 
including:- 



WO 01/41555 



2 



PCT/AU00/01498 



a body of porous material adapted to make hydraulic contact with the 
permeable medium; 

a cavity within the body of porous material, and 

detection means for detecting a change in air pressure in the cavity. 
5 It is preferred that the detection assembly includes:- 

an impermeable container containing the body of porous material and 
having an opening at which the porous material can make hydraulic contact with 
the permeable medium. 

It is also preferred that the impermeable container is a tube or the like 
10 vertically positionable in use and open at the upper end and closed at the lower 
end. 

It is also preferred that the cavity in the body of porous material is formed 
within a chamber in hydraulic contact with the body of porous material. 

It is also preferred that the detection means is a pressure sensitive switch 
1 5 having a predetermined set point. 

It is also preferred that the set point is a predetermined portion of the 
vertical height of the porous material expressed as the equivalent height of 
water. 

In another aspect this invention resides in a method of irrigating a crop 
20 planted in a planting medium, the method including:- 

locating in the planting medium in hydraulic contact therewith a body of 
porous material having a cavity therein; 

detecting a change in air pressure in the cavity; 
generating a signal upon detecting the change in pressure, and 
25 ceasing irrigation in response to generation of the signal. 

In another aspect this invention resides in a method of delaying irrigation 
in accordance with rainfall, the method including:- 

locating in a medium to be irrigated in hydraulic contact therewith a body 
of porous material having a cavity therein; 
30 detecting the presence of rainfall in the medium by detecting a change in 

air pressure in the cavity, and 

controlling the irrigation in accordance with detection of rainfall. 
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Description of Drawings 

In order that this invention may be more easily understood and put into 
practical effect, reference will now be made to the accompanying drawings 
which illustrate a preferred embodiment of the invention, wherein:- 
5 FIG 1 is a schematic cross-sectional elevation illustrating the moisture 

detector of the present invention. 

Description of Preferred Embodiment of Invention 

As can be seen in FIG 1, the moisture detector consists of a body 1 of 

10 porous material confined within an impermeable tube 2 which is open at the 
upper end at which the body of porous material 1 is in hydraulic contact with the 
soil 3. Tube 2 is closed at the lower end 4. An air-filled cavity 5 is formed in the 
porous material 1 by means of an inverted cylinder or cup 6 closed at its upper 
end and open at its lower end. The air in cavity 5 is in hydraulic contact with the 

1 5 body of porous material. 

The material for the porous body is preferably a porous ceramic with a 
pore size of 50 microns. In this case the moisture switch is "wet" when the 
ambient soil tension is wetter than -2 kPa and "dry" when the soil tension is drier 
than -6 kPa. Other pore sizes are also possible, e.g. a pore size of 10 microns 

20 which produces a "wef point of -10 kPa and a "dry" point of -30 kPa. 

The diameter of the porous body is not believed to be critical. A suitable 
diameter is 20 mm and the length of the porous body is suitably 20 cm. Tube 2 
is suitably made from a plastics material. 

A differential pressure sensitive switch 7 is connected between cavity 5 

25 and chamber 8. A fine mesh screen 9 separates chamber 8 from the soil 3 that 
allows the free exchange of air between the cavity and the soil. Ghanges in 
pressure in cavity 5 are detected whereby switch 7 operates to switch or control 
a function, such as for example the making or breaking of a circuit to commence 
or cease an activity such as crop irrigation. The set point of pressure switch 7 is 

30 selected to be a proportion of the vertical length of the porous material 1 
expressed as the equivalent height of water. 

In use, when the body of porous material 1 is dry, the pores are filled with 
air at atmospheric pressure and in this condition the pressure within cavity 5 is 
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atmospheric and pressure switch 7 is in the normal state. When the soil 
surrounding the top of the detector becomes wet and the soil moisture is wetter 
than the water entry pressure of the body of porous material 1 , the pores near 
the top of the porous material become saturated, a saturated wetting front 
5 propagates some distance into tube 2, the air ahead of the wetting front is 
forced to move towards the base of tube 2 and the pressure of air entrapped in 
cavity 5 rises. This increase in pressure is detected and switch 7 is activated. 

When the ambient soil dries to a soil tension less than the air entry 
pressure of the porous material 1, the porous material is no longer saturated 

10 and the air pressure in cavity 5 returns to atmospheric pressure and the switch 
de-activates and returns to the normal state. 

In an embodiment not illustrated, the switch at the lower end of the tube 
can be covered by a pointed cap or shield such that the whole assembly can be 
driven into soil by a hammer or the like. 

15 It will be appreciated that the moisture detection in accordance with the 

present invention has a number of advantages over that described in our 
International application PCT/AU98/00128. 

The detector of our earlier application is physically larger than that of the 
present invention and consequently a larger hole must be made in the soil 

20 during installation. This disturbance of the soil alters the hydraulic properties of 
the soil above the funnel and gives rise to a measurement of wetting front 
position which may differ from that in the undisturbed soil. The funnel of our 
earlier application is therefore limited to applications where soil disturbance is 
relatively unimportant such as when the soil is cultivated, or in applications 

25 where the soil some distance above the funnel can be made impervious to 
movement of the wetting front. Being of smaller size, the detector of the present 
invention does not have these disadvantages to the same extent. 

Furthermore, the detector of our earlier application required the wetting 
front to propagate to the base of the funnel before being detected. Thus the 

30 funnel detector of our earlier application is generally unable to detect a wetting 
front closer than 10cm from the soil surface and is limited in practical application 
to use with relatively deeply rooted vegetation. On the other hand, the detector 
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of the present invention detects a wetting front as soon as the front reaches the 
top of the detector. 

The detector of our earlier application is operable, in one sense only in a 
single mode, ie it can only turn off irrigation when a wetting front is detected, 
5 whereas the detector of the present invention is able to both turn off irrigation on 
detection of a wetting front and then turn the irrigation back on when the soil 
tension surrounding the detector is less than the air entry pressure of the porous 
material and the pressure in the detector reverts to atmospheric pressure. 

It will of course be realised that whilst the above has been given by way 
10 of an illustrative example of this invention, all such and other modifications and 
variations hereto, as would be apparent to persons skilled in the art, are deemed 
to fall within the broad scope and ambit of this invention as is herein set forth. 



WO 01/41555 



6 



PCT/AU00/01498 



Claims 

1 A method of detecting moisture within an unsaturated permeable 
medium, said method including:- 
5 detecting a change in air pressure in a cavity within a body of porous 

material in hydraulic contact with the permeable medium. 

2. A method of detecting moisture as claimed in claim 1, wherein said 
change of air pressure is generated by the advance of a saturated wetting front 

1 0 through said body of porous material. 

3. A detection assembly for detecting moisture within an unsaturated 
permeable medium, said assembly including:- 

a body of porous material adapted to make hydraulic contact with the 
1 5 permeable medium; 

a cavity within said body of porous material, and 

detection means for detecting a change in air pressure in said cavity. 

4. A detection assembly as claimed in claim 3, and including:- 

20 an impermeable container containing said body of porous material and 

having an opening at which the porous material can make hydraulic contact with 
the permeable medium. 

5. A detection assembly as claimed in claim 4, wherein said impermeable 
25 container is a tube or the like vertically posrtionable in use and open at the upper 

end and closed at the lower end. 

6. A detection assembly as claimed in claim 3, wherein said cavity in said 
body of porous material is formed within a chamber in hydraulic contact with the 

30 body of porous material. 

7. A detection assembly as claimed in claim 3, wherein said detection 
means is a pressure sensitive switch having a predetermined set point. 
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8. A detection assembly as claimed in claim 3, wherein said set point is a 
predetermined portion of the vertical height of said porous material expressed 
as the equivalent height of water. 

5 

9. A method of irrigating a crop planted in a planting medium, said method 
including:- 

locating in said planting medium in hydraulic contact therewith a body of 
porous material having a cavity therein; 
1 0 detecting a change in air pressure in said cavity; 

generating a signal upon detecting said change in air pressure, and 
ceasing irrigation in response to generation of said signal. 



10. A method of delaying irrigation in accordance with rainfall, said method 
15 including:- 

locating in a medium to be irrigated in hydraulic contact therewith a body 
of porous material having a cavity therein; 

detecting the presence of rainfall in the medium by detecting a change in 
air pressure in said cavity, and 
20 controlling the irrigation in accordance with detection of rainfall. 
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